We have recently communicated the synthesis of the tricyclic lactam 1, which is currently being investigated for its activity as an atypical neuroleptic, from the commercially available tetrahydrobenzindolinone 3a (Scheme 1). 7 During this synthesis, the diethoxymethyl group, which was introduced by treatment of 3a with triethyl orthoformate, performed a perfect protection for the lactam NH and IX-position. The protecting groups turned out to be stable towards the conditions required for radical bromination, Kornblum oxidation, electrophilic amination of an enolate (strong basic conditions), hydride reduction and catalytic hydrogenation using Raney-Ni and Pd/C at high temperature and high pressure. At the end of the synthesis, the diethoxymethyl groups could be easily removed under acidic conditions. Whereas the reactions of CH -acidic positions with triethyl orthoformate 8 • 9 are widely discussed in the literature, the respective transformations of the lactam NH group were hitherto unknown. 10
In this paper, we give full experimental details for the synthesis of the protected intermediate 2 and, furthermore, discuss the results of our investigation into the use of diethoxymethyl as a general NH-protecting group for lactams and amides.
N-Acylamido acetal formation of the benzindolone derivative 3a, to give 4a, was achieved in 48 % yield by heating 3a in neat triethyl orthoformate for 4 h (Scheme 2, Table  1 ). Alternatively, heating the reaction mixture under a distillation apparatus (in order to remove EtOH) and extending the reaction time to 50 h resulted in formation of the bis-protected product 2. N-Protection of 2-indolinone (3b) was accomplished in a 6 h reaction time to give 4b (78 %), along with 6 % of the enol ether 5, which is obviously formed by an additional C-alkylation and p-elimination of EtOH. Compound 5 was isolated as a single n diastereomer. Due to signal overlaps between the 1H NMR signals of the olefinic proton and the aromatic proton in position 4, we were unable to establish the enol ether geometry by NOE experiments. The yield of 5 could be elevated to 34 % by addition of AICl 3 to the reaction mixture. Completely selective N-protection was observed when the lactam IX-positionwas not neighbored by an aromatic substituent. Thus, reaction of 2-pyrrolidinone (3c) with triethyl orthoformate in the presence of AICl 3 afforded a 75 % yield of the N-acylamido acetal 4c. For the six-membered ring lactams 3d ll and 3e, the reaction proceeded more slowly and gave only 19 and 25 % yields of 4d and 4e, respectively. This can be rationalized by the increased double bond character of the endocyclic lactam CN bond in six-membered rings resulting in reduced electron density and decreasing nucleophilic character at nitrogen. 12 For the conversion of the tetrahydrochinoline 3d into 4d, the yield could be improved to 76 % by employing the more reactive diethylphenyl orthoformate. Using phenacetin (3t) as an example, it could be shown that the method is also suitable for amides. Thus, treatment of 3f with triethyl orthoformate afforded the N-protected derivative 4f in 62 % yield.
Deprotection was accomplished by treatment of 2 and 4a-f with trifluoroacetic acid in CH 2 Cl 2 for 1 h at O°C and, subsequently, with 2N NaOH to hydrolyze the intermediately formed N-formyl lactams. In all cases, the conversions proceeded to completion. No side reactions were observed. The low yields of the lactams 3c and 3e are due to their fairly hydrophilic character, resulting in an incomplete extraction during the standard conditions employed. o JlCH(OEtl2
In conclusion, we have shown that lactams can be transformed into their N-diethoxymethyl derivatives by heating with triethyl orthoformate (in some cases, AICl 3 must be present). Removal of the diethoxymethyl group is possible by treatment with trifluoroacetic acid/CH 2 Cl 2 and 2N NaOH. Since triethyl orthoformate is a commercially available, inexpensive reagent, diethoxymethyl protection is of special interest for multi-step reaction sequences from easily accessible building blocks. Due to the high temperatures required for introducing the diethoxymethyl group, the method is not superior for the protection of fragile synthesis intermediates. CHzClz was distilled from PzOs. All liquid reagents were also purified by distillation. 3a was purchased from Aldrich. Concentration of final product solutions was performed in vacuo with a rotary evaporator. Light petroleum refers to the 40-60°C bp fraction. 
2-0xopyrroiidine-l-carbaldehyde
Diethyl Acetal 4c: 3c (255 mg, 1 mmol) was treated with triethyl orthoformate (5 mL) and AlCl3 (15 mg, 0.11 mmol). The mixture was refluxed for 28 h. After cooling to r. t., the mixture was treated with sat. NaHC0 3 (5 mL) and then exracted with EtzO (40 mL). The organic layer was dried (MgS04), the solvent evaporated and the residue purified by flash chromatography (light petroleum/EtOAc, 1: 1) to give 4c (420mg, 75%) as a colorless oil. 1,2,3,4-Tetrahydro-2-oxo-l-quinoiinecarbaldehyde Diethyl Acetal4d: A mixture of 3d II (30 mg, 0.2 mmol), AlCl 3 (9 mg, 0.07 mmol) and diethylphenyl orthoformate (0.2 mL, 1 mmol) was stirred for 22 h at 150°C. After cooling to r. t., the mixture was treated with 2 N NaOH (5 mL) and then extracted with EtzO (40 mL). The organic layer was dried (MgSO 4)' the solvent was evaporated and the residue
